The prevalence of irreversible vision impairment in the United States is expected to increase by 2050. Vision rehabilitation is the primary treatment option. Clinical trials have established its efficacy in improving quality of life. Yet studies indicate that patients experience many barriers to accessing low-vision care.
T he prevalence of irreversible vision impairment is expected to double in the United States by the year 2050 from 1.8 million in 2017 to 3.3 million in 2050. 1 The public health burden is substantial because irreversible vision impairment is associated with decreased physical and psychological health, 2,3 reduced employment opportunity, 4, 5 and difficulties in performing daily activities. 6, 7 African Americans are disproportionately affected by irreversible vision impairment, with its prevalence in this population double that of whites. 8, 9 Vision rehabilitation is the primary treatment option for patients with irreversible vision impairment. 10 It comprises many services, 11 including eye examination, visual function assessment, fitting of and training with optical aids, psychological and social services, home visits, fitness to drive evaluation/rehabilitation, and employment counseling. It also includes interventions to improve orientation and mobility, eccentric viewing, scanning, and technology accessibility. Randomized clinical trials indicate that low-vision rehabilitation services can be efficacious for patients by improving their reading ability, visuomotor skills, and visual information processing; reducing their risk of anxiety and depression; and increasing their use of optical aids. [12] [13] [14] [15] [16] [17] [18] [19] [20] Despite growing evidence supporting the effectiveness of vision rehabilitation and the availability of these services in the United States 11 and other countries, [21] [22] [23] [24] barriers to care exist.
Some ophthalmologists do not routinely refer patients to lowvision rehabilitation services. Reasons for nonreferral include a lack of knowledge about the existence of low-vision rehabilitation services; the belief that these services are not effective; misunderstanding that only patients who are "legally blind" would qualify for or benefit from the services; and inadequate familiarity with the American Academy of Ophthalmology Preferred Practice Pattern for vision rehabilitation. [25] [26] [27] [28] Patient beliefs are also barriers to care and include cost, unavailable transportation, long distances to clinics, poor understanding of low-vision rehabilitation services, feeling that their physician did not communicate the benefits of vision rehabilitation, not identifying themselves as someone with low vision, and viewing these low-vision rehabilitation services as being only for persons who are completely blind. [29] [30] [31] [32] This study reports the rate of referral to low-vision rehabilitation services for patients with irreversible vision impairment in a publicly funded, safety-net ophthalmology clinic primarily serving uninsured African American patients. Demographic characteristics, depressive symptoms, health literacy, and cognitive status as well as patients' knowledge, attitudes, and beliefs about low-vision rehabilitation are described.
Methods
This study was conducted from June 20, 2016 , to January 31, 2017, in the ophthalmology clinic at Cooper Green Mercy Health Services, an outpatient, county-funded facility in Birmingham, Alabama, and serving adult residents of Jefferson County regardless of the ability to pay for medical services. Approximately 70% of the patients at the clinic have no health insurance. 33 Third-year ophthalmology residents and attending ophthalmologists from various subspecialties staff the clinic. The institutional review board of the University of Alabama at Birmingham approved the study. The study followed the tenets of the Declaration of Helsinki. 34 Participants provided written informed consent after the nature of the study was described. Persons eligible for enrollment were those with irreversible visual impairment defined as visual acuity of 20/60 or worse in 1 or both eyes that was not correctable via medical, surgical, or refractive intervention. For analytic purposes, the group was divided into patients with impairment of 1 eye (unilateral impairment) vs both eyes (bilateral impairment). All eligible patients during clinic days were identified through the electronic health record (EHR) and were invited to enroll by a coordinator. Enrollment took place from June 20, 2016 , to January 31, 2017 . Ophthalmologists in the clinic were aware that a study was ongoing, but they were unaware of the study topic. Ophthalmic diagnoses, insurance status, and visual acuity were obtained from the EHR. All questionnaires were administered to the patient by an interviewer at the clinic visit after the patient had seen an ophthalmologist. A review of the patient demographics included age, sex, race/ethnicity, educational level, and employment status. Knowledge, attitudes, and beliefs about visual rehabilitation and barriers to care were collected from the questionnaire. Section 1 of the questionnaire addressed whether (1) the patients regarded themselves as having vision impairment; (2) they were aware of eye care services called vision rehabilitation or low-vision rehabilitation services; (3) the physician or clinic staff referred them for lowvision rehabilitation services; (4) the physician or clinic staff had previously discussed that these services could be helpful; (5) the patients would consider having a vision rehabilitation appointment; and (6) the patients had knowledge of common low-vision devices. Two items from the Behavioral Risk Factor Surveillance System Vision Module 35 were administered asking the patients about their difficulty with recognizing a friend from across the street and in reading printed material. The primary outcome was whether the ophthalmologist had made any notations in the EHR indicating a patient referral to vision rehabilitation for that clinic visit. After administration of the questionnaires, the EHR pertaining to that visit was reviewed to obtain this information.
Statistical Analysis
Demographic and vision characteristics as well as results from the depression, health literacy, and cognitive status instruments were summarized and were compared for those patients with irreversible bilateral and unilateral impairment. Results were summarized regarding the EHR documentation of the referral for low-vision rehabilitation services and the knowledge, attitudes, and beliefs questionnaire. Statistical analyses were performed using SAS, version 9.4 (SAS Institute Inc). Analysis of variance was used to compare continuous variables between groups; the χ 2 test or Fisher exact test were used to compare categorical variables. A 2-sided P < .05 was considered statistically significant.
Results
A total of 143 patients with vision impairment in 1 or both eyes enrolled in the study from June 20, 2016 , to January 31, 2017 ( Table 4 presents results from section 2 of the knowledge, attitudes, and beliefs questionnaire. Results were similar between both groups on most items. Most patients reported that they had not been informed by the physician or staff member about low-vision rehabilitation services; this was more likely the case for those with unilateral than bilateral impairment (81 of 108 patients [75.0%] with unilateral impairment vs 21 of 35 [60.0%] with bilateral impairment). Most patients, regardless of impairment, replied false to the following statements: (1) the physician or clinic staff had indicated that there are devices that help them to cope with their vision problems, (2) the state vocational rehabilitation service might help with employment, (3) the state has free visual rehabilitation services for qualifying adults, and (4) the physician explained the legal ramifications of their vision impairment. Most patients of both groups were interested in learning how low-vision rehabilitation services may be able to help with their activities of daily living (32 [ 
Discussion
In a publicly funded, safety-net ophthalmology clinic serving adult patients, only 11.4% of patients with irreversible bilateral vision impairment were referred for low-vision rehabilitation services as documented in the clinic EHR. Self-reports by the patients via questionnaire about referrals were similarly low. This outcome is concerning because most patients (>90%) indicated that their vision impairment was bothersome, they had difficulty recognizing a friend across the street and reading printed material, and they were interested in learning how low-vision rehabilitation services may help with their visual activities.
Findings were similar for patients with irreversible unilateral vision impairment. More than two-thirds of patients knew that they were visually impaired and reported that it was bothersome. They expressed having difficulty recognizing a friend across the street and reading printed material, and they indicated willingness to learn more about low-vision rehabilitation services. Very few patients (1.8%) with irreversible unilateral vision impairment were referred to vision rehabilitation per the EHR. One might argue that referral to low-vision rehabilitation services is not appropriate because these patients have 1 "good" eye. Yet patients with monocular vision impairment experience disturbances in stereo-depth perception, visual field constriction, postural stability, and binocular inhibition (vision with both eyes is worse than with the better-functioning eye). [41] [42] [43] [44] As our data suggest, many individuals cite difficulties with visual activities, such as recognizing people at a distance and reading printed material, which is consistent with previous work showing that those with irreversible unilateral vision impairment have decreased visiontargeted, health-related quality of life. 45 Although little research has examined the efficacy of vision rehabilitation for unilateral vision impairment, there is interest in offering such services and establishing their effectiveness. [46] [47] [48] Conditions causing unilateral vision impairment (retinal and glaucomatous disorders) in these individuals may also cause bilateral vision impairment with high risk of eventual impairment in the remaining good eye. It is difficult to compare our result of a low rate of rehabilitation referral for persons with irreversible bilateral impairment (11.4%) with many earlier studies [25] [26] [27] [29] [30] [31] [32] because of substantive differences in study design, yet 2 studies can be compared because of similarities. Mwilambwe et al 31 reported that 71% of visually impaired patients were aware of lowvision rehabilitation services; of these persons, 81% reported having a vision rehabilitation appointment. Kumar et al 27 reported that 42% of patients with low vision were referred to vision rehabilitation. Our finding of a low rate of referral for vision rehabilitation in a mostly uninsured, African American patient population is striking. These results, combined with population-based studies suggesting that vision impairment is more likely in those who are poor, uninsured, insufficiently educated, and African American, 8,9,49,50 raise concern about possible health disparities for vision rehabilitation care in the United States. Study results suggest that improvements are needed in how ophthalmologists communicate with patients about the subject of low vision. More than half of the patients indicated that they were not informed about how assistive devices may help compensate for low vision. More than 80% indicated that the physician did not explain that the state of Alabama has a free visual rehabilitation program 51, 52 and that the state vocational rehabilitation office offers employment counseling and retraining. The latter is particularly relevant because most participants were of working age (<65 years [86.0%]) and unemployed (64.3%). Results suggest that the legal ramifications of irreversible vision loss were not adequately addressed. Most participants reported that their physician did not discuss whether they met the state vision requirements for driving licensure and/or whether they met the Social Security Administration's definition of legal blindness. Research is clear that access to vision rehabilitation is critical for visually impaired patients to maintain independence and quality of life. [12] [13] [14] [15] [16] [17] [18] [19] [20] The American Academy of Ophthalmology's recently published Vision Rehabilitation Preferred Practice Pattern 53 states, "All oph- thalmologists who see patients who report difficulty with visual tasks…should 'recognize' and 'respond' by advising the patient that vision rehabilitation is an option," 53(p236) and further states that "Ophthalmologists are encouraged to have these conversations with their patients and refer them to vision rehabilitation." 53(p236) Given the widespread implementation of the EHR in the United States, an automatically generated EHR notification ("flag") for a patient with irreversible vision impairment could be helpful in facilitating the referral by prompting the ophthalmologist to consider whether a referral for vision rehabilitation is indicated. Our results suggest that the participants were mildly depressed. It is well established that vision impairment in adults increases the risk for depression 54, 55 ; however, other variables that increase the risk of depression, such as low educational attainment, 56 unemployment, 57 and lack of health insurance, 58 were characteristic of our sample. Although cognitive impairment is more common among older adults with irreversible vision impairment, 59 our sample of visually impaired patients had either normal or only minimally impaired cognitive status. This level of cognitive status also enhances the likelihood that they could benefit from vision rehabilitation interventions if they had been referred. 60 Health literacy was limited in our sample, which was not surprising because lower educational attainment (66.4% of participants did not complete high school or were high school/General Education Development graduates) and African American race/ ethnicity (86.0%) are risk factors for lower health literacy. 61 Safety-net health centers 62 serve patients who are among the most vulnerable in our society because they are more likely to have lower income, be racial/ethnic minorities, lack health insurance, and have lower health literacy.
Strengths and Limitations
To our knowledge, this is the first study to examine referral rates of low-vision rehabilitation services based on the EHR in the United States for patients with irreversible bilateral and unilateral visual acuity impairment. Our findings are limited because they are based on a single clinical setting with unknown generalizability to other clinics, including those clinics serving patient populations covered by health insurance. A recent survey evaluated ophthalmologists who completed a fellowship specializing in glaucoma diseases and who work in academia or private practice. The survey results reported that only 22% of the ophthalmologists referred more than 5 patients per month to low-vision rehabilitation services and highlighted the need for these physicians to improve their familiarity with the Vision Rehabilitation Preferred Practice Pattern. In our study, vision impairment was only defined by visual acuity measurements. The study does not address ophthalmologist referrals for other types of vision impairment, nor does it provide information about whether patients, if referred, would have attended appointments for low-vision rehabilitative care; that is a question for future research. Most patients were uninsured; thus, ophthalmologists in this clinic may not have referred patients for vision rehabilitation because of cost; however, lowvision rehabilitation services are available without cost to Alabama residents through state programs and 2 area clinics. The physicians may have discussed vision rehabilitation with patients who have irreversible bilateral vision impairment but forgot to document the encounter in the EHR, and/or they may have discussed vision rehabilitation at a previous clinic visit. However, only 7 of 35 patients responded on the questionnaire that they were ever referred for vision rehabilitation services, a similar number to that documented in the EHR. a For analysis, the response options "definitely true" and "mostly true" were categorized as true and "definitely false" or "mostly false" were categorized as false.
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Conclusions
Referrals for low-vision rehabilitation services occurred at a low rate, which was coupled with patient reports that the ophthalmologist did not discuss vision rehabilitation. Clinical trials support the effectiveness of vision rehabilitation in improving quality of life for adults with low vison, [12] [13] [14] [15] [16] [17] [18] [19] [20] and the position of the American Academy of Ophthalmology 53, 63 is that referral for vision rehabilitation is standard of care for those patients with irreversible vision impairment who are having functional difficulties. Our findings highlight the need for improved education of ophthalmologists and ophthalmology residents about referral for low-vision rehabilitation services for these vulnerable patients.
